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(57) ABSTRACT

A scooter type vehicle such as a motorcycle icludes a fuel
tank disposed between a pair of left and right side frames
extending 1n the fore-and-aft direction. The fuel tank 1is
covered by an undercover on its under side and by a footrest
plate on 1ts upper side. The undercover 1s 1nserted between
the left and right side frames from above. Edges of the
undercover are placed on the left and right side frames, and
the fuel tank 1s stored 1n a storage recess on the undercover
from above. Edges of the fuel tank are placed on the edges
of the undercover, and the footrest plate 1s placed on the
cdges of the fuel tank. The left and right side frames can then
support the undercover, the fuel tank, and the footrest plate
with the present mvention.

18 Claims, 19 Drawing Sheets
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1
SCOOTER TYPE VEHICLE

CROSS-REFERENCES TO RELATED
APPLICATTONS

This nonprovisional application claims priority under 35
U.S.C. §119(a) on Patent Application No. 2001-142219 filed
in Japan on May 11, 2001, the enfirety of which 1s herein
incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a scooter type vehicle,
and more particularly to a scooter type vehicle including a
container disposed under a step floor on which the driver
places his/her feet.

2. Description of the Background Art

In vehicles such as scooters, one type of vehicle mncludes
a container accommodated 1n the space surrounded by the
step floor and the undercover. As one of scooter type
vehicles 1n this construction, the one disclosed in Japanese
Patent Laid-Open No. 313393/2000 under the title of
“VEHICLE BODY FRAME FOR SCOOTER TYPE
VEHICLES” (hereinafter, referred to as the “related art™)
describes one type of scooter type vehicle of the background
art having this configuration. The enftire contents of the
foregoing patent document of the background art 1s herein
incorporated by reference.

The aforementioned vehicle 1s, as shown 1n FIG. § of the
same patent publication, characterized 1n that a vehicle body
frame of a scooter type vehicle 1s constructed of a combi-
nation of the front frame 23 (the numerals are excerpted
from the publication, hereinafter) and the rear frame 24. The
front frame 23 1s constructed of a combination of a pair of
left and right floor supporting frame portions 271, 272
extending 1n the fore-and-aft direction.

As shown 1in FIG. 1, FIG. 22, and FIG. 23 of the
above-1dentified patent publication, this scooter type vehicle
1s constructed 1n such a manner that the open-top dough box
133 1s disposed between the left and right floor supporting
frame portions 271, 272. The upper portion of the dough box
133 1s covered by the step floor 41a secured on the floor
supporting frame portions 271, 272 by bolts. The undercover
41c 1s covered on the floor supporting frame portions 271,
272 from below and secured with bolts, so that the floor
supporting fame portions 271, 272, and the dough box 133
are covered by the undercover 41c¢. The dough box 133 1s a

storage member for storing a battery 143 and a radiator
reserve tank 147.

In the aforementioned configuration of the background
art, the step floor 41a and the undercover 41c¢ are secured
separately on the left and right floor supporting frame
portions 271, 272 with bolts. Accordingly, fastening mem-
bers are required for both the step floor 4la and the
undercover 41c. For example, 1n order to secure a step tloor
41a on the left and right floor supporting frame portions 271,
272, screw nuts 124, screw nut supporting members 125,
and bolts 127 are required. On the other hand, 1n order to
secure the undercover 41c¢ on the left and right floor sup-
porting frame portions 271, 272, undercover supporting,

members 126, 126, and sets of bolts and screw nuts 131, 132

are required.

Assembling the step floor 41a and the undercover 41c
separately makes the mounting structure complex, and
increases the number of parts to be assembled. The ease of
assembly 1s thereby reduced and the cost of the product 1s
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increased. When cost reduction 1s a requirement for a
scooter type vehicle, the aforementioned construction hin-
ders cost reduction and complicates assembly.

SUMMARY OF THE INVENTION

The present 1nvention overcomes the shortcomings asso-
clated with the background art and achieves other advan-
tages not realized by the background art.

Accordingly, an object of the present invention 1s to
provide a technology whereby the cost of scooter type
vehicles may be reduced, particularly by improving the
mounting structure of the step floor and the undercover.

These and other objects are accomplished by a scooter
type vehicle having a vehicle body, the vehicle comprising
an engine having at least one cylinder; a front and a rear
wheel; a pair of left and right side frames extending 1n a
longitudinal direction of the vehicle body; a container hav-
ing an upper side and a lower side and being disposed
between the pair of left and right side frames; an undercover
having edges, the undercover covering the lower side of the
contamner and being 1nserted between the left and right side
frames from a position above the container, wherein the
edges of the undercover are engaged with the left and right
side frames; a footrest plate covering the upper side of the
container, the left and right side frames supporting the
undercover; and an edge of the container engaging the
footrest plate, the container being sandwiched between the
undercover and the footrest plate.

These and other objects are further accomplished by a
vehicle frame for a scooter type vehicle, the vehicle frame
comprising a pair of left and right side frames extending in
a longitudinal direction of the vehicle frame; a container
having an upper side and a lower side and being disposed
between the pair of left and right side frames; an undercover
having edges, the undercover covering the lower side of the
contamer and being inserted between the left and right side
frames from a position above the container, wherein the
edges of the undercover are engaged with the left and right
side frames; a footrest plate covering the upper side of the
container, the left and right side frames supporting the
undercover; and an edge of the container engaging the
footrest plate, the container being sandwiched between the
undercover and the footrest plate.

The three parts of the undercover, the container, and the
step floor may be assembled to the left and right side frames
in pile from above, the mounting structure for assembling
these three parts may be simplified, the number of the parts
to be assembled may be reduced, and the ease of assembling
the above-identified configuration may be enhanced.
Therefore, the cost of the scooter type vehicle may be
reduced.

Further scope of applicability of the present invention will
become apparent from the detailed description given here-
mafter. However, 1t should be understood that the detailed
description and specific examples, while 1ndicating pre-
ferred embodiments of the mmvention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled 1n the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereimnafter and the
accompanying drawings which are given by way of 1llus-
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fration only, and thus are not limitative of the present
mvention, and wherein:

FIG. 1 1s a perspective view of a scooter type vehicle
according to the present 1nvention;

FIG. 2 1s a side view of a scooter type vehicle according
to the present 1nvention;

FIG. 3 1s an exploded view of a front frame, a step floor,
an undercover, and a fuel tank according to an embodiment
of the present 1nvention;

FIG. 4 1s a perspective view of a portion of a scooter type
vehicle according to the present imnvention;

FIG. 5 1s a side view of a front half of a scooter type
vehicle according to the present mnvention;

FIG. 6 1s an exploded view of leg shields, a mud shielding
member, and a front face board according to an embodiment

of the present invention;

FIG. 7 1s a perspective view showing a mounting structure
of the mud shielding member according to an embodiment
of the present invention;

FIG. 8 15 a perspective view showing a mounting structure
of the mud shielding member and the front face board
according to an embodiment of the present invention;

FIG. 9 1s a perspective view of a portion of an upper front
portion of the scooter type vehicle according to an embodi-
ment of the present-invention;

FIG. 10 1s a cross sectional view taken along the line
10—10 1n FIG. §;

FIG. 11 1s a partial, side view showing the action of the
mud shielding member according to an embodiment of the
present mvention;

FIG. 12 1s a left side cross sectional view showing an area
of the scooter type vehicle around the vehicle body frame,
the step floor, the undercover, and the fuel tank;

FIG. 13 1s a cross sectional view taken along the line

13—13 m FIG. 12;

FIG. 14 1s a cross sectional view taken along the line
14—14 in FIG. 12;

FIG. 15 1s a perspective view showing a mounting struc-
ture of the front frame and the undercover according to an
embodiment of the present invention;

FIG. 16 1s a perspective view showing a mounting struc-
ture of the front frame, the undercover, and the fuel tank
according to an embodiment of the present invention;

FIG. 17 1s a drawing showing the relation between the
undercover and the linear member according to an embodi-
ment of the present mnvention;

FIG. 18 1s a perspective view of a mounting structure of
the front frame, the undercover, and the fuel system accord-
ing to an embodiment of the present invention; and

FIG. 19 1s a perspective view showing the mounting
structure of the front frame, the undercover, and the fuel
system according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention will hereinafter be described with
reference to the accompanying drawings. Referring now to
the attached drawings, one embodiment of the present
mvention will be described hereinafter. The terms “front™,
“rear”, “left”, “right”, “upper”, and “lower” represent direc-
tions as viewed by the driver operating the vehicle shown 1n
FIG. 1. The drawings are to be viewed 1n the direction in

which the reference numerals may be seen 1n the right way.
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FIG. 1 1s a perspective view of a scooter type vehicle
according to the present invention. The scooter type vehicle
10, in the embodiment shown 1n the accompanying figures,
1s a motorcycle or scooter including a handle 11, a seat 12
being capable of popping up as illustrated by the arrow, an
under-the-seat tray 13 provided under the seat for being
opened and closed by the seat 12, and a flat step floor 14
disposed between the handle 11 and the seat 12. Arear frame
31 1s extended from the step floor 14 toward an upper rear
direction. A supporting member 32 1s set up from the rear
frame 31 and the seat 12 1s bridged over the upper end of the
supporting member 32. An object storage space S1 enclosed
by the seat 12 and the left portion and the right portion of the
supporting members 32 1s formed. In a preferred
embodiment, the object storage space S1 1s opened on the
front, rear, left and right sides.

The step floor 14 1s a footrest plate comprising a leg shield
52 extending upward from the front end integrally therewith,
and a bottom plate 53 of the storage section extending from
the rear end integrally therewith. The leg shield 52 1s a
member for covering/shielding the legs of the driver sitting
on the seat 12 from a frontward direction.

FIG. 2 1s a side view of a scooter type vehicle according
to the present invention. FIG. 2 shows a state in which the
vehicle body frame 20 (vehicle body) of the scooter type
vehicle 10 1s formed 1nto a bi-frame mcluding a front frame
21 having a front half and the rear frame 31. The rear frame
31 1s secured to the rear end of the front frame 21 with
bolt(s) and forms a rear half of the vehicle body. The scooter
type vehicle 10 in such a construction 1s a two-wheeler 1n
which a power unit 43 includes an engine 42 with an
inverted cylinder 41 mountable for a swinging motion. The
rear wheel 44 1s driven by the power unit 43, an undercover
60 1s disposed below the step floor 14, and a fuel tank 70 1s
stored 1n a space enclosed by the step floor 14 and the
undercover 60. A headlamp supporting pipe 81 also serves
as a front carrier. The vehicle also includes a headlamp 82,
an air cleaner 83, a silencer 84, a rear cushion 85, and a rear
fender 86. A tail lamp 87 and a stand 88 are also provided
as shown 1n FIG. 2.

FIG. 3 1s an exploded view of the front frame, the step
floor, the undercover, and the fuel tank according to the
present invention. The front frame 21 1s a die-cast aluminum
product including an elongated columnar front frame section
23 standing upward from the front of a center frame section
22. A head pipe 24 1s provided on the front frame section 23.

The center frame section 22 1s a frame body of square
shape viewed 1n plan view including a pair of left and right
side frames 25, 25 extending in the fore-and-aft direction. A
front cross member 26 laid between the front ends of the left
and right side frames 235, 25 and a rear cross member 27 laid
between the rear ends of the left and right side frames 25, 25
formed substantially 1n a U-shape when viewed 1n a rear
view are also provided 1n the center frame section 22. Since
it 1s a square framed body, the center frame section 22 has
a space S2 passing vertically through the center.

The step floor 14 1ncludes an mner cover 51 1n the shape
of a letter U opening toward the front of the step floor 14
when viewed 1 a plan view. The 1nner cover 51 extends
integrally and rises from the lateral center of the front end
thereof. Left and right leg shields 52, 52 integrally extending
upward from the left side and the right side of the front end
of the inner cover 51 are connected with each other. The step
floor 14 1n this construction 1s a footrest plate supported by
the front frame 21 by placing the left and right leg shields 52,
52 on both the left and right sides of the front frame section



US 6,644,693 B2

S

23 from the rear of the vehicle body (front frame 21). The
rear portion of the front frame section 23 1s enclosed by the
inner cover 31 when the inner cover 1s superposed onto the
front frame 21.

The undercover 60 1s a covering member supported by the
front frame 21 by being disposed under the step floor 14 and
superposed onto the front frame 21, €.g. 1n between the step
floor 14 and the front frame 21. The undercover 60 in this
construction includes an mtegrally formed storage recess 61
opening upward to be placed between the laterally extending
pair of left and right side frames 25, 25, e.g., 1n the space S2
of the front frame 21. Left and right outer covers 62, 62
integrally extend upward from the left side and the right side
of the front end. The left and right outer covers 62, 62 may
be combined with the leg shields 52, 52 by being superposed
on the front faces of the left and right leg shields 52, 52 and

secured by screws 63, 63.

A fuel tank 70 as a container 1s disposed between the pair
of left and right side frames 25, 25 extending in the
fore-and-aft direction. The underside of the fuel tank 70 1s
covered by the undercover 60, and the upper side of the fuel
tank 70 1s covered by the step floor 14. More specifically, the
scooter type vehicle 10 1s characterized by a superposed
supporting structure 1n which the under cover 60, the fuel
tank 70, and the step floor 14 are supported by the left and
right side frames 235, 285.

The undercover 60 1s mserted between the left and right
side frames 25, 25 from above, the edges 64, 64 of the
undercover 60 placed on the left and right side frames 25,
25, the fuel tank 70 stored in the storage recess 61 of the
undercover 60 from above, the edges 71, 71 of the fuel tank
70 placed on the edges 64, 64 of the undercover 60, and the

step tloor 14 1s placed on the edges 71, 71 of the fuel tank
70.

FIG. 4 1s a perspective view of a portion of the scooter
type vehicle according an embodiment of the present inven-
tion. The relationship between the step floor 14, the vehicle
body frame 20, the undercover 60, and electrical component
box 111 1n the scooter type vehicle 10 1s seen as viewed from
the lower front of the vehicle body. FIG. 4 also shows that
the front end of the rear frame 31 1s connected to the rear
ends of the left and right side frames 25, 25 of the front
frame 21 with bolts 33. One of skill in the art will recognize
that some parts are not shown 1n this figure 1n the mnterest of
clarity.

FIG. 5 1s a side view of a front half of the scooter type
vehicle according to an embodiment of the present inven-
tion. The scooter type vehicle 10 includes a steering shaft 93
rotatably mounted in the head pipe 24 via the upper and
lower bearings 91, 92. The handle 11 (See FIG. 1) is
mounted on the upper end of the steering shatt 93, the front
wheel 96 1s rotatably mounted on the lower end of the
steering shaft 93 via the bridge 94 and the front fork 95, and
a front fender 97 1s mounted on the front fork 95. The front
wheel 96 may be steered by the steering shaft 93, and an
upper portion of the front wheel 96 may be covered by the

front fender 97.

The front fender 97 includes a relatively small covering,
member having the rear end portion 97a placed at a high
position with respect to the wheel. More specifically, the rear
end 97b of the front fender 97 (that is, the lower rear end)
1s set at a height about one-third from the bottom of the
lengthwise portion of the center frame section 22 to the head
pipe 24, or approximately the entire length of the front frame
section 23.

Since the rear end portion 97a of the front fender 97 1s not
placed as low as the center frame section 22, the rear end
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portion 97a 1s not situated between the center frame section
22 and the front wheel 96. Therefore, the distance L1 from
the front end of the center frame section 22 to the front wheel
96 may be reduced correspondingly and the front wheel 96
may still be shifted rearward. As a consequence, the distance
W1 from the front wheel 96 to the rear wheel 44 (See FIG.
2), e.g. the wheel base W1, may be reduced. Accordingly,
the design freedom for the scooter type vehicle 10 1is
significantly increased.

A mud shielding member 100 1s disposed at a higher level
than the rear end 97b of the front fender 97 and on the front
frame section 23. More specifically, the mud shielding
member 100 1s disposed on the front face of the front frame
section 23. The mud shielding member 100 1s a member for
preventing mud splashed by the front wheel 96 from heading
to and/or contaminating the lower bearing 92 for supporting
the steering shaft. An electrical component box 111 1is
mounted on the head pipe 24, and the electrical components
such as a battery, an engine control unit, or the like (not
shown), can be stored in the electrical component box 111.

The electrical component box 111 includes a front face
board 112 mounted on the front portion of the head pipe 24,
and a special cover 113 mounted on the rear portion of the
front face board 112 so as to enclose the head pipe 24. A
headlamp supporting pipe 81 may be mounted on the front

face of the front face board 112.

FIG. 6 1s an exploded view of leg shields, the mud
shielding member, and the front face board according to an
embodiment of the present invention. The left and right leg
shields 52, 52 form flanges 52a, 52a extending toward the
left and the right at the upper front end of the leg shields 52.
The flanges 52a, 52a include screw holes 52b, 52b passing
therethrough 1n the fore-and-aft direction.

The mud shielding member 100 1s a single piece formed
by bending a steel plate produced by forming a mud shield-
ing portion 103 1 the shape of a reversed letter L when
viewed 1n a side view. The mud shielding member 100
includes a substantially horizontal plate 101 and a vertical
plate 102 extending downward from the front end of the
horizontal plate 101, extending hooking arms 104, 104 in the
shape of an mnverted U when viewed 1n a front view upward
from the upper left portion and the upper right portion of the
vertical plate 102, and holding leg strips 105, 105 extending
downward from the lower left portion and the lower right
portion of the vertical plate 102. The hooking arms 104, 104
are formed with screw holes 107, 107 passing through (in a
fore and aft direction) the hooking portions 106, 106 that
extend downward on the laterally outer sides.

The leg shields 52, 52 are provided on the left and right
sides of the front frame section 23 shown 1n phantom, and
the mud shielding member 100 1s superposed on the front
face of the leg shields 52, 52. The left and right leg shields
52, 52 are connected by the mud shielding member 100.
More specifically, the left and right leg shields 52, 52 are
extended from the rear of the vehicle body on both the left
and right sides of the front frame section 23. The mud
shielding member 100 1s moved downward from above the
front of the front frame section 23 and the hooking portions
106, 106 are inserted to the back sides of the flanges 52a,
52a. The holding legs 105, 105 are inserted into the front
sides of the leg shields 52, 52.

Subsequently, the front face board 112 1s superposed on
the front face of the mud shielding member 100 from the
front, and the screw holes 1124, 1124 of the front face board
112, the screw holes 52b, 52b of the flanges 52a, 52a, and
the screw holes 107, 107 of the hooking portions 106, 106
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are aligned and secured with the screws 114, 114.
Accordingly, the mud shielding member 100 may be
mounted on the leg shields 52, 52 by detachably connecting
the mud shielding member 100 between the front end
portions of the left and right leg shields 52, 52.

The left and right leg shields 52, 52 may be reinforced and
enhanced 1n rigidity by connecting the left leg shield 52 and
the right leg shield 52. Since the mud shielding member 100
also serves as a reinforcing member for the left and right leg
shields 52, 52, a separate member for reinforcing the leg
shields 52, 52 1s not necessary. In addition, this arrangement
improves the ease of assembly of the left and right leg

shields 52, §2.

FIG. 7 1s a perspective view showing the mounting
structure of the mud shielding member according to the

present 1nvention. The mud shielding member 100 1s
mounted on the left and right leg shields 52, 52 when viewed
from the upper front. One of skill in the art will appreciate
that some parts have been omitted from the figure m the
interest of clarity. By supporting the back face of the flanges
52a, 52a with hooking portions 106, 106 and supporting the
front face of the leg shields 52, 52 with the holding legs 1035,
105 via the outer covers 62, 62, the leg shields 52, 52 may
be captured by the mud shielding member 100 for temporary
fixation before tightening the bolts.

FIG. 8 1s a perspective view showing the mounting
structure of the mud shielding member and the front face
board according to the present invention. The front end
portions of the left and right leg shields 52, 52 are connected
by the mud shielding member 100 by securing the mud
shielding member 100 and the front face board 112 to the left
and right leg shields 52, 52 with the screws 114, 114. One
of skill in the art will appreciate that some parts have been
omitted from the figure 1n the interest of clarity.

FIG. 9 1s a perspective view of a portion of the upper front
portion of the scooter type vehicle according to the present
invention. The front frame section 23, the left and right leg
shields 52, 52, the undercover 60, the front fender 97, the
mud shielding member 100, and the front face board 112 are
shown as viewed from the lower front. One of skill in the are
will appreciate that some parts have been omitted from the
figure 1n the 1nterest of clarity. A front brake cable 121 and
a cable for the speedometer 122 are also shown.

FIG. 10 1s a cross sectional view taken along the line
10—10 1n FIG. 5. The front frame section 23 1s formed into
a substantially U shape opening toward the front when
viewed 1n cross section. The horizontal plate 101 of the mud
shielding member 100 is 1nserted 1nto the groove 23a of the
front frame section 23.

The front frame section 23 includes four longitudinal ribs
23c extending from the bottom 23b of the groove 23a toward
the front (left of the figure) and a plurality of lateral ribs 23d
(See FIG. 5) as a single piece. The lengths of the four
longitudinal ribs 23c¢ are approximately one half of the depth
of the groove. The front ends of the lateral ribs 23d extend
forwardly of the front ends of the longitudinal ribs 23c.

On the other hand, the lateral width of the horizontal plate
101 1s slightly smaller than the width of the groove 234, and
the depth of the horizontal plate 101 1s such that the front end
101a thereof reaches almost the front ends of the longitu-
dinal ribs 23c¢ 1n a position where the front end 1s inserted
into the groove 23a. By inserting the horizontal plate 101
into the groove 23a, the front half of the groove 23a may be
divided into the upper portion and the lower portion (front
side and reverse side of the figure). In addition, the front end
portions 1014 of the lateral ribs 23d and the front end of the
horizontal plate 101 overlap one another.
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The 1mner cover 51 1s substantially U-shaped when
viewed 1n cross section and formed so as to enclose the left
and right sides and rear side of the front frame section 23
with a space interposed therebetween. A throttle cable 123
and the rear brake cable 124 may be passed through the
space S3 formed between the left side wall of the front frame
section 23 and the left side wall of the imnner cover 51. A wire
harness 125 may be passed through the space S4 between the
right side wall of the front frame section 23 and the right side
wall of the 1inner cover 51. Therefore, by passing the throttle
cable 123, rear brake cable 124, and the wire harness 125
through the iner cover 51, these relatively fragile, linear
members 123—125 may be protected.

FIG. 11 1s a side view showing the action of the mud
shielding member according to the present invention. The
straight line Ta being 1n contact with the rear end 975 of the
front fender 97 and with the outer peripheral surface of the
rear portion of the front wheel 96 1s referred to as “mud
splash boundary Ta.” In the arca Al forward of the mud
splash boundary Ta, mud splashed by the front wheel 96 is
blocked by the front fender 97, and thus cannot head for the
lower bearing 92 for supporting the steering shaft. On the
other hand, 1n the arca A2 rearward of the mud splashing
boundary Ta, mud splashed by the front wheel 96 strikes
onto and splashes rearward from the front portion of the
front frame section 23, and thus can head for the lower
bearing 92.

Accordingly, the mud shielding member 100 for prevent-
ing mud splashed by the front wheel 96 from heading for the
bearing 92 1s provided on the front frame section 23 at a
level higher than the rear end 97b of the front fender 97.
More specifically, the horizontal plate 101 of the mud
shielding member 100 1s disposed on the mud splashing
boundary Ta at the level higher than the rear end 975 of the
front fender 97. The mud shiclding member 100 1s simul-
taneously at a position to block the course of mud splashed
by the front wheel 96 and splashing off the front portion of
the front frame section 23 toward the bearing 92.

Furthermore, the front frame section 23 includes a plu-
rality of lateral ribs 23d extending from the bottom 23b of
the groove 23a toward the lower front, with each rib
disposed above one another. The mud shielding member 100
1s disposed 1n such a manner that the front end of the
horizontal plate 101 and the front end of at least one of these
lateral ribs 23d overlap one another with some amount of
space 1nterposed therebetween. By overlapping the lateral
rib 234 and the horizontal plate 101 one on top of another,
a labyrinth effect 1s expected. Accordingly, mud does not
pass through such the amount of space between the lateral
rib 23d and the horizontal plate 101. The size of the space
and the presence of the space are discretionary.

When mud splashed by the front wheel 96 strikes onto the
lower surface of the horizontal plate 101, mud 1s guided
back downward. When mud strikes onto the front portion of
the front frame section 23, ¢.g., onto the interior of the
ogroove 23a or onto the vertical rib 23¢, the mud strikes onto
the lower surface of the horizontal plate 101, the back
surface of the vertical plate 102, or the lower surface of the
lateral rib 23d and splashes downward. When splashed mud
strikes onto the lateral rib 23d, the mud strikes on the lower
surface of the horizontal plate 101, the back surface of the
horizontal plate 102, and the lower surface of other lateral
ribs 23d, and 1s then guided downward. Accordingly, even
when the rear end portion 974 of the front fender 97 1s placed
at the high level, mud splashed by the front wheel 96 1s
prevented from heading toward the bearing 92 for support-
ing the steering shaft.
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FIG. 12 1s a left side cross sectional view showing an area
of the scooter type vehicle around the vehicle body frame,
the step floor, the undercover, and the fuel tank. The storage
recess 61 1s disposed 1n the space S2 1n the front frame 21,
the step floor 14 1s placed on the storage recess 61, and the
fuel tank 70 1s disposed in the space enclosed by the step
floor 14 and the storage recess 61.

Since the storage recess 61 1s disposed below the step
floor 14, the container such as the fuel tank 70, dough box,
or the like may be disposed effectively utilizing the free
space below the step floor 14. This figure further shows that
a opened portion 54 1s formed on the rear portion of the step
floor 14 so as to pass vertically therethrough. A lid 55 for the
oil/fuel filler port for opening and closing the opened portion
54 on the step floor 14 so that the o1l filler cap 72 of the fuel
tank 70 1s exposed from the opened portion 54 when the lid
55 for the o1l filler port 1s opened. The o1l filler cap 72 1n a
state 1n which the o1l filler port of the fuel tank 70 1s closed
projects upward from the upper surface of the step tfloor 14.
Theretore, the lid 55 for the o1l filler port has an upwardly
swelled configuration.

The fuel system 130 including the fuel filter 132 and the
fuel pump 134 1s dlsposed at a position near the cylinder 41
of the engine 42, shown 1n FIG. 2 described above, within
the space S5 enclosed by the undercover 60 for covering and
protecting the bottom portion of the fuel tank 70 and the step
floor 14. Therefore, the fuel system 130, including the fuel
filter 132 and the fuel pump 134, 1s covered by a heat
shielding plate 140 so as not to be influenced by heat from
the engine 42, which 1s at relatively high temperature.

Details about the heat shielding plate 140 will be described
hereinafter.

FIG. 13 1s a cross sectional view taken along the line
13—13 1n FIG. 12. The left and right side frame 2§, 25 1s a
member 1n the shape of a letter U 1n back view provided with
open-top grooves 25¢, 25¢ extending in the fore-and-aft
direction (front side and reverse side of the figure).

More specifically, the left side frame 235 1s a single piece
member including an mner uprising wall 25a located 1nner
side of the vehicle body, a horizontal wall 25b extending
from the lower end of the inner uprising wall 254 outward
of the vehicle body, an outer uprising wall 25¢ located outer
side of the vehicle body extending upward from the outer
end of the horizontal wall 25b, and an edge 25d (flange 25d)
extending horizontally outwardly of the vehicle body from
the upper end of the outer uprising wall 25¢. The upper end
of the 1nner uprising wall 254 1s lower then the edge 25d.
The space enclosed by the inner uprising wall 254, the
horizontal wall 25b, and the outer uprising wall 25¢ 1s a
groove 25e.

The right side frame 25 1s a member symmetrical with the
left side frame 25 with respect to the centerline CL of the
vehicle body extending through the center of the vehicle
body. The undercover 60 includes integrally formed edges
64, 64 (flanges 64, 64) extending horizontally outward of the
vehicle body. The undercover also 1includes swelled portions
65, 65, shaped like a letter U when viewed 1n a rear view,
extending in the fore-and-aft direction (front side and
reverse side of the figure) and integrally formed with the

cdges 64, 64.

Since the swelled portions 65, 65 are substantially U
shaped, the swelled portions include open-top elongated
recesses 66, 66 extending in the fore-and-aft direction (front
side and reverse side of the figure). A linear member such as
a throttle cable 123, a wire harness 125 or the like may be
passed through the recesses 66, 66. The step floor 14 1s a
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cgenerally flat member including bosses 56 extending down-
ward from the left side and the right side of the lower
surface, and edges 57, 57 extending downward from the left
and right ends. Accordingly, these edges 57, 57 are fitted
over the edges 64, 64 of the undercover 60.

The figure shows that the edges 71, 71 of the side frames
25, 25, the edges 64, 64 of the undercover 60, the edges 71,
71 of the fuel tank 70, and the step floor 14 are superposed,
¢.g. 1n a sandwiched confliguration, 1n succession by placing
the edges 64, 64 of the undercover 60 on the edges 25d, 25d
of the left and right side frame 25, 25. The edges 71, 71 of
the fuel tank 70 are placed on the edges 64, 64 of the
undercover 60 and the step floor 14 1s placed on the edges
71, 71 of the fuel tank 70 to abut the bosses 56 of the step
floor 14 thereon. All of these members are then joined by
tichtening the nuts 152 and bolts 151 passed through the
bosses 56 1n the wvertical direction. In this manner, the
undercover 60, the fuel tank 70, and the step floor 14 are
supported by the left and right side frames 25, 25 and receive
their loads satisfactorily.

In addition, three parts of the undercover 60, the fuel tank
70, and the step floor 14 may be assembled 1n this order in
pile on the left and right side frames 25, 25. The mounting
structure of these three parts 60, 70, and 14 may be
simplified, the number of parts to be assembled may be
reduced, and the assembling property may be enhanced. For
example, as shown in FIG. 3 described hereinabove, the
three parts 60, 70, and 14 must only be secured to the left and

right side frames 25, 25 with four pairs of nuts 152 and bolt
151.

Since the three parts 60, 70, and 14 may be combined with
cach other only by superposing them on the left and right
side frames 25, 25 from above, modular assembly 1s opti-
mized and the design of the vehicle frame and vehicle is
enhanced/simplified. Accordingly, the cost of the scooter
type vehicle 10 may be reduced.

As described above, the undercover 60 has a construction
in that the substantially horizontal edges 64, 64 are super-
posed on the left and right side frames 25, 25 with other parts
from above, and combined with the nuts 152 and bolts 151
in the vertical direction. Therefore, the thickness of the
undercover 60 may be reduced in comparison with the
combining structure in which the parts are secured to the
side frames 25, 25 with bolts from the sides as in the
background art. Therefore, when the portion around the step
floor 14 1s viewed from the side, it 1s slim 1n appearance, and
the appearance/profile of the scooter type vehicle 10 may be
enhanced.

In addition, the undercover 60 may easily be positioned
with respect to the left and right side frames 25, 25 only by
fitting the swelled portions 635, 65 provided on the edges 64,
64 of the undercover 60 1n the fore-and-aft direction 1n the
open-top grooves 25¢, 25¢ provided on the left and right side
frames 25, 25 1n the fore-and-aft direction. Therefore, the
assembling property may further be enhanced. In addition,
no additional positioning member 1s required.

The nut 152 may be positioned 1 the step floor 14 by
inserting the clip 153 attached with a nut 152 into the edge
25d of the step floor 14. Whether or not the clip 153 1s used
1s discretionary. The storage recess 61 1s disposed on the
right side or the left side of the centerline CL of the vehicle
body as in the figure. Since arrangement of the storage
recess 61 on the right side or the left side creates a space S6
between the side frame 25 and the side of the storage recess
61, the linear member such as the rear brake cable 124 or the
like may be passed through the space S6.
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FIG. 14 1s a cross sectional view taken along the line
14—14 1 FIG. 12, showing a state 1n which the bosses 58
are extended from the lower surface of the step floor 14
toward the edges 71, 71 of the fuel tank 70. The bosses 58
may prevent the edges 64, 64 of the undercover 60 or the
edges 71, 71 of the fuel tank 70 from rising above.

FIG. 15 1s a perspective view showing the mounting
structure of the front frame and the undercover, showing a
state 1n which the undercover 60 1s superposed on the front
frame 21. One of skill in the art will appreciate that some
parts have been omitted from the figure in the interest of
clarity. FIG. 16 1s a perspective view showing the mounting
structure of the front frame, the undercover, and the fuel tank
according to the present mnvention, showing a state 1n which
the undercover 60 and the fuel tank 70 are superposed on the
front frame 21. One of skill in the art will appreciate that
some parts have been omitted from the figure in the 1nterest
of clarity.

The left and right positioning projections 64a, 64a arc
provided at the position above the edges 64, 64 of the
undercover 60, and the fuel tank 70 1s placed thereon 1n such
a manner that the rear ends of the edges 71, 71 thereof abut
against these positioning projections 64a, 64a, so that the
fuel tank 70 may be positioned with respect to the under-
cover 60 1n the fore-and-aft direction. A fuel level gauge 73
1s also shown.

FIG. 17 1s a side view showing the relation between the
undercover and the linear member according to the present
invention, when the undercover 60 1s viewed from an upper
right position. This figure shows the undercover 60 1n a state
in which (1) a throttle cable 123 is passed through the recess
66 on the left side and the throttle cable 123 1s prevented
from rising by means of guiding strips 66a projected from
the recess 66. (2) A wire harness 125 is passed through the
recess 66 on the right side and the wire harness 125 1is
prevented from rising by means of guiding strips 665
projected from the recess 66. (3) A rear brake cable 124
passed along the inner uprising wall 254 on the left side 1s
held by a damper 67 provided on the inner uprising wall 25a4.

Returning back to FIG. 13 for description, since the linear
control member such as the throttle cable 123, the wire
harness 1235, electrical cable and the like 1s passed through
the recesses 66, 66 on the swelled portions 65, 65, the linear
member may easily be passed between the step floor 14 and
the undercover 60 while ensuring the volume of the space S5
surrounded by the step floor 14 and the undercover 60.

In addition, the guiding section for guiding the linear
members 123, 125, or the recesses 66, 66 may casily be
provided between the step floor 14 and the undercover 60.
Therefore, since the linear members 123, 125 may be guided
over a sufficient length by means of the recesses 66, 66,
these linear members 123, 125 may easily be laid 1n place

without allowing friction between other members such as
the vehicle body frame 20 (See FIG. 1) or the like.

FIG. 18 1s a perspective view of the mounting structure of
the front frame, the undercover, and the fuel system accord-
ing to the present invention when the fuel system 130 is
viewed from the upper rear position. A fuel filter 132 1s
disposed on the left side of the vehicle body, a fuel pump 134
1s disposed on the right side of the vehicle body, a check
valve (nonreturn valve) 136 is disposed on the upper right of
the tuel pump 134, and the fuel pump 134 1s mounted on the
rear cross member 27 of the front frame 21 via a stay 138.

The fuel system 130 is constructed 1n such a manner that
the 1nlet of the fuel filter 132 1s connected to the outlet 74

(See FIG. 12) of the fuel tank 70 via a hose 131. The suction
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port of the fuel pump 134 1s connected to the outlet of the
fuel filter 132 via a hose 133, the 1nlet of the check valve 136
1s connected to the discharge port of the fuel pump 134 via
a hose 135, and the outlet of the check valve 136 1s
connected to the engine fuel injection system, not shown, via

a hose 137.

A heat shielding plate 140 1s formed integrally with the
undercover 60 of resin material, including a left shielding
portion 141 for covering around the fuel filter 132, a right
shielding portion 142 of covering around the fuel pump 134,
and a central shielding portion 143 positioned between the
left and right shielding portions 141, 142. The lower end of
the central shielding portion 143 1s a thin hinge 144 formed
integrally with the undercover 60. Therefore, the central
shielding portion 143 can be opened and closed in the
fore-and-aft direction about the hinge 144. Maintenance and
inspection of the connecting portion between the fuel filter
132 and the fuel pump 134 may be performed by opening the
central shielding portion 143 as 1illustrated by the arrow.

FIG. 19 1s a perspective view showing a mounting struc-
ture of the front frame, the undercover, and the fuel system
according to the present invention when the fuel system 130
1s viewed from a rear, lower left position. A heat shielding
portion 147 for covering the check valve 136 1s extended
from the portion 146 of the undercover 60 which covers the
right side frame 285.

In the embodiments of the present invention described
thus far, the scooter type vehicle 10 1s not limited to a scooter
type motorcycle, and i1t may be for example a moped,
motorcycle, three-wheeled vehicle, e.g. a motor-trike, or a
scooter type quadricycle or other multi-wheeled vehicle.
The container to be accommodated in the undercover 60 1s
not limited to the fuel tank 70, and may be various containers
such as a dough box for accommodating a battery or an
clectrical component, or a radiator reserve tank.

The present invention 1n the construction described above
has the following advantages. The undercover may be
positioned with respect to the left and right side frames
casily by fitting the swelled portion provided on the edge of
the undercover into the open-top groove formed on the left
and right side frames. Therefore, assembling property may
further be enhanced. In addition, no additional positioning
member 15 required. A linear member may easily be passed
between the step floor and the undercover while ensuring the
volume of the space surrounded by the step floor and the
undercover.

The mvention being thus described, 1t will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the 1nvention, and all such modifications as would be
obvious to one skilled 1n the art are intended to be included
within the scope of the following claims.

What 1s claimed 1s:

1. A scooter type vehicle having a vehicle body, said
vehicle comprising;:

an engine having at least one cylinder;

a front and a rear wheel;

a pair of left and right side frames extending in a longi-
tudinal direction of the vehicle body;

a container having an upper side and a lower side and
being disposed between said pair of left and right side
frames;

an undercover having edges, said undercover covering
said lower side of said container and being inserted
between the left and right side frames from a position
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above said container, wherein said edges of said under-
cover are engaged with said left and right side frames;

a footrest plate covering said upper side of said container,
said left and right side frames supporting said under-
cover; and

an edge of said container engaging said footrest plate, said
container being sandwiched between said undercover
and said footrest plate.
2. The scooter type vehicle according to claim 1, wherein
said container 1s a fuel tank.
3. The scooter type vehicle according to claim 1, wherein
said container 1s a dough box.
4. The scooter type vehicle according to claim 1, further
comprising;
an opened portion bemng formed on a rear portion of the
step floor and passing vertically therethrough; and

a lid for the an oil/fuel filler port for opening and closing
the opened portion on the step floor.
5. The scooter type vehicle according to claim 2, further
comprising;:
an opened portion being formed on a rear portion of the
step floor and passing vertically therethrough; and

a lid for the an oil/fuel filler port for opening and closing

the opened portion on the step floor.

6. The scooter type vehicle according to claim 1, further
comprising a fuel system, said fuel system including a fuel
filter and a fuel pump being disposed at a position near the
cylinder of the engine, said fuel system being disposed
within a space enclosed by the undercover and the step floor.

7. The scooter type vehicle according to claim 2, further
comprising a fuel system, said fuel system including a fuel
filter and a fuel pump being disposed at a position near the
cylinder of the engine, said fuel system being disposed
within a space enclosed by the undercover and the step floor.

8. The scooter type vehicle according to claim 35, further
comprising a fuel system, said fuel system including a fuel
filter and a fuel pump being disposed at a position near the
cylinder of the engine, said fuel system being disposed
within a space enclosed by the undercover and the step floor.

9. The scooter type vehicle according to claim 1, the
undercover further including

integrally formed, horizontally extending edges with
respect to the vehicle body,

a pair of U-shaped swelled portions extending in the
longitudinal direction and integrally formed with the

cdges 64, 64, and

open-top elongated recesses extending 1n the fore-and-aft
direction and formed on the pair of U-shaped swelled
portions.

10. The scooter type vehicle according to claim 9, further
including at least one linear control member passing through
said recesses.

11. The scooter type vehicle according to claim 10,
wherein said liner control member includes at least one of a
brake cable, a throttle cable, wire harness, or electrical cable.
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12. The scooter type vehicle according to claim 1, further
comprising a set of nuts and bolts, said set of nuts of bolts
commonly fastening said undercover, said container and
said floor plate to said left and right side frames.

13. The scooter type vehicle according to claim 5, the
undercover further including

integrally formed, horizontally extending edges with
respect to the vehicle body,

a pair of U-shaped swelled portions extending in the
longitudinal direction and integrally formed with the
edges, and

open-top elongated recesses extending 1n the fore-and-aft
direction and formed on the pair of U-shaped swelled
portions.

14. The scooter type vehicle according to claim 13, further
including at least one linear control member passing through
said recesses.

15. A vehicle frame for a scooter type vehicle, said vehicle
frame comprising:

a pair of left and right side frames extending 1n a longi-
tudinal direction of the vehicle frame;

a container having an upper side and a lower side and
being disposed between said pair of left and right side
frames;

an undercover having edges, said undercover covering
said lower side of said container and being inserted
between the left and right side frames from a position
above said container, wherein said edges of said under-
cover are engaged with said left and right side frames;

a footrest plate covering said upper side of said container,
said left and right side frames supporting said under-
cover; and

an edge of said container engaging said footrest plate, said
container being sandwiched between said undercover
and said footrest plate.
16. The vehicle frame according to claim 15, the under-
cover further icluding

integrally formed, horizontally extending edges with
respect to the vehicle body,

a pair of U-shaped swelled portions extending in the
longitudinal direction and integrally formed with the
edges, and

open-top elongated recesses extending in the fore-and-aft
direction and formed on the pair of U-shaped swelled
portions.

17. The vehicle frame according to claim 16, further
including at least one linear control member passing through
said recesses.

18. The vehicle frame according to claim 16, further
including a heat shielding member extending from said
undercover.
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